ABSTRACT: The purpose of this paper was to determine the criteria that reflect the quality of care provided by long-term care institutions. Research was conducted using a two-step procedure that first utilized the SERVQUAL model with Fuzzy Delphi Method to establish the proper criteria by which service quality could be measured. A total of 200 questionnaires were mailed to expert respondents, of which 89 were returned and 77 deemed valid for use in this study. We then applied the Multi-Criteria Decision Making Process to determine the degree of importance of each criterion to long-term care institution service quality planning work. Secondly, 200 questionnaires were distributed and 74 valid responses were returned. Based on the 5 SERVQUAL model constructs, this study found 17 of the 28 criteria, to be pertinent to nursing care quality, with those in the Responsiveness and Empathy domains being the ones most critical.
Introduction
Statistics compiled by the Social Service Division of Taiwan's Ministry of the Interior (MOI) indicate that Taiwan experienced a major demographic transition during the mid-1980's characterized by rapid growth in percentage of senior citizens in the population. By 1993, senior citizens (defined as those 65 years of age and older) accounted for 7% of the total population, making Taiwan an "aging society" as defined by the World Health Organization. The percentage of senior citizens was roughly 10.0% at the end of 2006 and is projected to reach 20.04% by 2027 (Council for Economic Planning and Development, Executive Yuan, 2005) . Population aging inevitably places a burden on long-term healthcare systems, given that the primary needs of senior citizens fall into the activities of daily living (ADL) and instrumental activities of daily living (IADL) care categories. The magnitude of the need for long-term care is reflected in the number of elderly classified as dependent. The percentage of senior citizens with at least one chronic illness reached a historic high of 65 % several years ago, with one out of ten in need of long-term care (Wang & Chen, 2004) . As a result, the past decade has witnessed a tremendous expansion of long-term institutional and community-based care services. In the midst of service expansion, a number of nursing home disasters have drawn public attention to issues related to quality assurance. Quality assurance constitutes merely one part of long-term care issues in this country. The broader picture must address approaches to designing a sound system that involve the public and private sectors in order to meet the urgent needs of the dependent elderly (Wu & Chuang, 2001) .
The need for care has come to be perceived as an inviolable human right with calls by an increasing number of experts to implement a comprehensive system of care (Hung & Kao, 2004; Li, 1999) . As the long-term care needs of the dependent elderly draws an increasing amount of healthcare resources, family care has suffered in terms of resources and availability. The decline has been attributed to a number of factors, including the prevalence of the nuclear family, the increasing participation of women in the labor market, and the increasing prevalence of elderly living on their own. With the limited availability of formal community-based healthcare, an increasing number of elders are electing to live in nursing homes, particularly those located near to their own neighborhood (Li, Pong, & Wu, 2004) . Neighborhood-based nursing homes, typically small-scale, homey, and easily set up, have enjoyed strong growth (Chiou, Yang, & Chen, 2004; Wu & Chuang, 2001) . The initially lax attitude on the part of the government toward community-based in terms of service quality and safety has been increasingly replaced by formalized rules and inspections since 1998, due to several high-profile incidents. While quality assurance has today become the primary concern of care provision, a review of the literature has generated few studies on this subject. This study intends to fill the void in the literature.
The purpose of this study is twofold. The first is to employ a standard of quality care scale as a tool to extract several dimensions identified by a number of expert respondents providing care to senior citizens in community-based nursing homes. The dimensions and items extracted were then administered to the same group of respondents as well as to residents' family members in order to evaluate their general perceptions of quality of care in long-term care institutions. This paper served as an illustration of how the tool might be useful when conducting quality evaluations.
Literature Review

Aging in place
In the realm of long-term care, "aging in place" has become a guidepost for planning and constructing a system where care takes place in a setting as natural, homely, and near to the care recipient's original residence as possible. The idea has recently caught on among Taiwan central government social and health departments, which have adopted it as a core objective of policy initiatives (Chiou et al., 2004) . Jamieson (1996) stated that, aging in place, when supported with essential in-home and community-based care (both formal and informal), may permit senior citizens to live with dignity, autonomy, and self control and enhance their quality of life (cited in Wu & Chuang, 2001 ). However, implementation of this idea currently lags far behind policy intent. Women's participation in the labor market, prevalence of the nuclear family, and an increasing number of elderly living on their own combine to threaten the supply of informal care, which is a primary component of aging in place. The lack of a social security system and long-term care insurance has worked to limit the ability of the dependent elderly to access services (Wu & Chuang, 2001) . A recent plan by the government to expand community-based care availability has gone nowhere due to financial constraints (Wu & Lin, 1999) .
Community-based small nursing homes, with homely settings and neighborhood locations, have gained increasing momentums and are today perceived fitting in well with the ideals of aging in place. In the midst of its expansion, issues of care quality came starkly to the fore when a dozen elderly residents were killed in a fire at an unlicensed home. The incidence prompted the government to tighten regulations, including licensing requirement. A licensing backlash has nevertheless almost stifled official efforts to regulate the industry when un-licensed providers threatened to put elderly residents on the street. Regulators eventually gave in to the demand of providers by loosening up licensing requirements, which subsequently saw a rush of license applications in 1998. As the majority of homes completed their licensing process over the past decade, problems loomed large. For experts, regulators, and consumers, issues of care quality continue to be of primary concern.
Nursing home care quality
While the subject of nursing home care quality has been widely researched in recent years, there remains no consensus on quality care indicators or criteria. A committee on nursing home regulations in the United States concluded in the book, "Improving the quality of care in nursing homes (1986)", that the present regulatory system for nursing homes is inadequate, and stated that what is needed is not more, but better regulation. Better regulation should include a clear delineation of crucial indicators for quality care. As for monitoring and evaluating care quality, it is better to employ multiple-dimension than single-dimension indicators. Indicators for multiple-dimension quality care nonetheless vary from researcher to researcher. Among the indicators, Finnema, Lange, Dröes, Ribbe, and Tilburg (2001) suggested that there is room for improvement in the communication by nursing home staff with family members in order to improve care quality. Rantz et al. (1999) measured nursing home care quality based on the seven dimensions of central focus, interaction, milieu, environment, individualized care, staff, and safety. Rantz, Zwygart-Stauffacher, and Flesner (2005) adopted a rather complicated approach that used a 47-item instrument with 7 factors entitled "Observable Indicators of Nursing Home Care Quality Instrument" (OIQ): care delivery, grooming, interpersonal communication, environment (access, basics, homelike), and odors. As to the sources of information on quality care, it would be plausible to obtain perspectives on a set of indicators from a broad base. For instance, Duffy, Duffy, and Kilbourne (2001) evaluated service quality in nursing homes from the point of view of residents, family members, and administrators. This study had the advantage of employing a multi-criteria decision-making model to extract indicators of nursing home care quality from the perspectives of a multi-disciplinary group of experts and consumers.
SERVQUL model
Service quality may be defined as assessing, confirming, and meeting the needs of clients (Deming, 1982) . It connotes the extent to which provided services reach a certain standard or exceed client expectations to eventually earn client respect and loyalty. This study employed the SERVQUAL model to analyze responses from experts and consumers. The model's original service dimensions were determined by Parasuraman, Zeithaml, and Berry (1985) , with subsequent refinements and industry-specific adaptations. Parasuraman, Zeithaml, and Berry (1988) augmented the SERVQUAL (Service Quality) model to differentiate between service quality and customer satisfaction, as the two terms were used interchangeably in the originally proposed model to describe the process in which customers assessed service quality by comparing the services they received with those they preferred or expected. The SERVQUAL model, frequently used as a diagnostic technique to identify an organization's service quality strengths and weaknesses, has been used widely to measure service quality in many fields. For example, Chou, Chen, Woodard, and Yen (2005) used SERVQUAL to evaluate quality disconfirmation of nursing services.
The SERVQUAL model by Parasuraman et al. (1988) consists of the following five constructs: (1) Tangibles -physical facilities, equipment, and appearance of personnel. (2) Reliability -ability to perform the promised service accurately and dependably. (3) Responsiveness -willingness to help customers and provide prompt service.
(4) Assurance -knowledge and courtesy of employees and their ability to convey trust and confidence. (5) Empathy -caring and individualized attention to customers.
In general, SERVQUAL is a 22-item instrument that addresses multiple service quality elements falling into the 5 constructs noted above. This paper modified the items based on the opinions of experts, who included college professors, nurses, occupational therapists, physical therapists, nursing home administrators, and activity specialists and generated 28 indicators pertaining to the 5 constructs. This study also took family member perspectives into account by integrating other techniques into SERVQUAL. The purpose was to find out what the customers really expect and extract major criteria for quality care from their expectations. These techniques are presented as follows.
Fuzzy Delphi Method
The Delphi method pertains to a technique used to predict as well as to make collective decisions (Noorderhaven, 1995) . The method is a way of reaching consensus through continuous reckoning with a specific target of prediction. It has the advantage of combining collective wisdom with individual expertise.
The Fuzzy Delphi Method (FDM) combines the traditional Delphi method with fuzzy theory. It has been employed for collective decision-making purposes and provides a way around a fuzzy problem when trying to reach an expert consensus. To support the formulation of collective decisions, this study opted for the triangular membership function and fuzzy theory. The selection of this option is justifiable, given that the number of experts suitable for collective decision-making range from five to seven (Robbins, 1994) . The triangular membership function works well with a small group of experts trying to reach a consensus. This study utilizes FDM for the initial step of selecting preliminary quality care indicators. The use of fuzzy theory both solves the problem of lack of unanimity among experts and reduces the need to administer questionnaires multiple times to collect expert opinions. The next step involves applying statistical analysis to select more objective indicators than possible through previous procedures.
Similarity function
The arrival at a consensus by experts constitutes a crucial step in making collective decisions. Ways of reaching consensus vary. In many cases, geometric and mathematic means are employed to represent a synthesis of expert opinions. The use of means has its drawback when outliers are plentiful, resulting in a failure of its synthetic function. When opinions are dispersed, consensus is consequentially unattainable and the outcome falls short of accuracy.
Facing the shortfalls of traditional method in reaching consensus, Hsu and Chen (1996) proposed the Similarity Aggregation Method (SAM) as a solution to the problem. The method provides a way to synthesize the fuzzy values of expert opinions by employing a similarity function to calculate the degree of agreement between any pair of experts. Obtained agreement degrees can then be used to construct an agreement matrix.
Fuzzy Analytic Hierarchy Process
The Analytic Hierarchy Process (AHP), developed by Thomas L. Saaty (1977 Saaty ( , 1980 , is a multi-criteria decision-making method that can be employed to solve problems with multiple criteria under uncertain circumstances. Ciou, Chang, Hung, and Tam (2006) applied AHP to discern the viewpoints of personnel in various positions at a teaching hospital regarding priority factors to consider when implementing a responsibility center system. However, AHP has been found to be incapable of dealing with problems of uncertainty in decisionmaking situations. Its major limitation lies in its lack of precision. The weighting method employed by Saaty (1980) is of little use when the concept of fuzziness is involved. The revised version utilizes fuzzy theory and fuzzy numbers to solve the problems of fuzziness. The new version combines AHP with fuzzy theory to become a Fuzzy Analytic Hierarchy Process (FAHP) by applying triangular fuzzy numbers to form a pairwise comparison matrix. Buckley (1985) applied the fuzzy set theory to depict decision-maker fuzziness when making decisions in order to more accurately express the opinion of each and enhance decision-making quality. It has been applied to situations of uncertainty where decision-making can be evaluated against multiple methods and indicators (Hsu, 1998) . This study used the Similarity Aggregation Method (SAM) developed by Hsu and Chen (1996) to aggregate the weighted values given to each indicator by experts and residents' family members. Through FAHP and fuzzy operations, the fuzzy weights for each hierarchical criterion can be generated.
Methods
This study employed the SERVQUAL model in its examination of long-term care institution care quality criteria. A convenience sample of 200 experts was drawn from a mailing list provided by the Long-Term Care Institution Associations of Taipei City, Hsinchu City and County, and Taichung City and County. Among the 77 experts who responded and agreed to participate in the study were many long-term care professionals, including college professors, nurses, occupational therapists, physical therapists, nursing home administrators, and activity specialists. The response rate was 38.5%. A note of caution was in order here: as data collection and analysis methods employed in this study were not statistical in nature, findings are not intended to be generalized the larger population. By tapping expert opinions, the methods demanded a sample not so much for its representative nature as for the diversity of opinions which might be generated. Therefore, a sample of 77 experts from diverse disciplines and institutions could be hoped to approximate opinion saturation. A Fuzzy Delphi questionnaire was constructed based on the SERVQUAL model developed by Parasuraman et al. (1988) with five constructs, including tangibles, reliability, responsiveness, assurance, and empathy, and twenty-eight factors (see Table 1 ). Respondents were requested to rate or weigh the degree of importance for each construct and item. The score for each item was obtained and rank ordered to provide a system of rating for care quality in the long-term care institution under consideration. As mentioned previously, the framework for constructing the questionnaire for this study was adapted from the SERVQUAL model to measure perceived service quality. An analysis of baseline measures for the questionnaire, coupled with a review of previous studies published in the literature and a summary of expert opinions, generated twenty-eight indicators against which long-term care institution care quality should be evaluated. The second step was then initiated using SAM and FAHP. In this step, the obtained dimensions and items extracted during the first step were then administered to the same group of respondents as well as residents' family members to evaluate perceived longterm care institution care quality. A total of 200 questionnaires were distributed and 74 valid questionnaires were returned. The importance of each criterion to service quality planning was then determined. Table 2 indicate that among the 28 indicators of quality designed into SERVQUAL model, 17 were identified as crucial to long-term care institution care quality evaluations. This result was used to construct the FAHP framework for weighing and ranking purpose.
Results
Findings shown in
Synthesis of Expert Opinions and Weighting of FAHP Indicators
The fourth construct (D, Reliability) was used to illustrate the synthesis of expert opinions and weighting procedures (shown in Table 3 ), where C represents "Construct"; E "Expert"; D1, D2, and D3 the first, second, and third indicators, respectively, of construct D; and E1, E2, …, E74 experts 1 through 74, respectively. Weighting procedures were performed by assigning a fuzzy number evaluated by each expert into the matrix. The element on each cell is the ratio obtained by evaluating between any two indicators by each expert. For instance, the first fuzzy number,2, represents that the importance of D1 is twice as much as D2, as evaluated by E1. However, if the importance of D2 is twice as much as D1, then the fuzzy number can be written as the reciprocal form, i.e.2 1 -, as shown in the second row, third column of Table 3 . 
Synthesis of Opinions
Synthesis of expert opinions was required before weighing was possible. SAM was used to synthesize the scores of any two indicators under one construct by all participants. The procedure generated an objective evaluation by all experts and residents' family members. This can be illustrated by calculating the degree to which the 74 participants reached consensus on the fourth construct. Through fuzzy linguistic variables, the fuzzy matrix for experts' opinions can be obtained as in Table 4 . The result of the 260 J. Nursing Research Vol. 15, No. 4, 2007 Wen-Liang Wang et al. In any dispute involving care, the institution would give top priority to safeguarding the rights and dignities of residents. 6 9.14 10 8.38
Empathy Staffs are aware of residents' individual needs. 6 9.09 10 8.36
ranking of the importance degree for criteria is shown in Table 5 , which shows the ranking of importance of each criterion after defuzzyfication and normalization. The top six criteria with seven indicators are: "Staffs can respond promptly to any incident"; "In any dispute involving care, the institution would give top priority to safeguarding the rights and dignities of residents"; "Long-term care institution should keep accurate records"; "Staffs are trustworthy, letting residents feel secure"; "Services provided by the long-term care institution are in congruence with the needs of their residents"; "When a resident needs assistance, staffs can be called upon immediately" and "Staffs provide care differentially by attending to the different needs of residents." The previous represent the most important service quality criteria that respondents perceived as needing to be improved immediately.
Discussion and Conclusions
Employing the SERVQUAL model and Fuzzy Delphi Method, this study developed a 28-item questionnaire with five constructs for experts to rate the importance of each item. The analysis generated 17 items that were perceived by experts as crucial in evaluating care quality. SAM and FAHP were then employed to synthesize the opinions of experts and residents' family members, which created the final list of indicators. The results ranked indicators as follows. The construct to which each belongs is shown in parentheses:
1. Staffs can respond promptly to any incident (Responsiveness).
2. In any dispute involving care, the institution would give top priority to safeguarding the rights and dignities of residents (Empathy). 3. Long-term care institution should keep accurate records (Reliability). 4. Staffs are trustworthy, letting residents feel secure (Assurance). 5. Services provided by the long-term care institution are in congruence with the needs of their residents (Empathy). 6. When a resident needs assistance, staffs can be called upon immediately (Responsiveness). 7. Staffs provide care differentially by attending to the different needs of residents (Empathy).
These indicators pertained to the four constructs of responsiveness, empathy, reliability, and assurance. They were all important measures of quality care as identified by experts and residents' family members. The first two constructs were even more crucial than the others, given that more indicators fell into their categories. Indicators under discussion were in congruence with findings from a number of studies. For instance, Finnema et al. (2001) found that frequent contacts and communication with consumers was perceived as one of the safeguards of quality care in nursing homes. Frequent communication increased the chances of resident needs being attended to and of care rendered being tailored to individual needs. Similarly, Rantz et al. (1999) proposed an individualized care arrangement that, among other things, would serve to boost care quality. Individualized care requires staffs to differentiate care arrangement and be responsive to individual needs. Lanza (1997) maintained that nursing home staff responsiveness, individualized care, empathy, and respect for the dignity of elderly residents were all conducive to residents' autonomy, personal identity, and an intact self-concept. Unfortunately, the current conditions of many community-based long-term care institutions seem to run counter to those demands. One of the most mentioned problems of institutional care is its reduction of personal autonomy through collectivization. Although collectivization makes management of care more efficient and cost effective, it denies residents of their quest for personal identity, autonomy, and care tailored to individual needs. Under the pressure of providing care within limited budgets, collectiveness has taken a front seat, while empathy, respect, responsiveness, and reliability care provision have all taken a back seat. A shortage of health care aides and an over-reliance on foreign workers have compounded problems and worked to exacerbate care conditions. Residents have difficultly communicating with foreign workers, who are typically not proficient in Taiwanese or Mandarin. Care rendered under such conditions is even further removed from quality care with empathy, responsiveness reliability, and assurance.
This study concluded that an overhaul in the institutional care system is urgent. One of the indispensable steps to an overhaul lies in the strengthening of inspection from within and without. Long-term care providers and administrators may impose self-inspection to ensure care quality. From without, frequent official inspections may work to enhance quality further. Consumer reports on care quality may also help raise consciousness of current as well as potential users in exercising their right by carefully choosing a home. All of these steps to improve care quality cannot work without a well-refined set of indicators. This study presented itself as part of the effort to improve evaluative tools available to assess nursing home care quality. Further studies by applying the indictors generated in this study are needed to secure its applications and utilization. 
